Membrane topology of the amino-terminal region of the sulfonylurea receptor.
The sulfonylurea receptor (SUR) is a member of the ATP-binding cassette family that is associated with Kir 6.x to form ATP-sensitive potassium channels. SUR is involved in nucleotide regulation of the channel and is the site of pharmacological interaction with sulfonylurea drugs and potassium channel openers. SUR contains three hydrophobic domains, TM(0), TM(1), and TM(2), with nucleotide binding folds following TM(1) and TM(2). Two topological models of SUR have been proposed containing either 13 transmembrane segments (in a 4+5+4 arrangement) or 17 transmembrane segments (in a 5+6+6 arrangement) (Aguilar-Bryan, L., Nichols, C. G., Wechsler, S. W., Clement, J. P. t., Boyd, A. E., III, González, G., Herrera-Sosa, H., Nguy, K., Bryan, J., and Nelson, D. A. (1995) Science 268, 423-426; Tusnády, G. E., Bakos, E., Váradi, A., and Sarkadi, B. (1997) FEBS Lett. 402, 1-3; Aguilar-Bryan, L., Clement, J. P., IV, González, G., Kunjilwar, K., Babenko, A., and Bryan, J. (1998) Physiol. Rev. 78, 227-245). We analyzed the topology of the amino-terminal TM(0) region of SUR1 using glycosylation and protease protection studies. Deglycosylation using peptide-N-glycosidase F and site-directed mutagenesis established that Asn(10), near the amino terminus, and Asn(1050) are the only sites of N-linked glycosylation, thus placing these sites on the extracellular side of the membrane. To study in detail the topology of SUR1, we constructed and expressed in vitro fusion proteins containing 1-5 hydrophobic segments of the TM(0) region fused to the reporter prolactin. The fusion proteins were subjected to a protease protection assay that reported the accessibility of the prolactin epitope. Our results indicate that the TM(0) region is comprised of 5 transmembrane segments. These data support the 5+6+6 model of SUR1 topology.